
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



385 



The reciprocant represented by (6) may be written 

1+ \az) - 3 l^.-j^/^r=o....(or). 

After differentiating; («), etc., we have the reciprocant represented 

From the equation /'+/y(-j/' = l may be deduced by differentiation, etc., 
(2d</+d-c\ {-2(di//dx) + l \ . , 

•••<i) , (^) , -<^)i-(&) i - 2 (i)^-(i) , 

_«^^5L_4'ill =p_^dlTM W*_(^irl*W »M'-^ ., 

... .(7), which is a cubit: reciprocant. From (6) is deduced 7* — 2(.l* / B)T 
+ 1=0, which is a quadratic reciprocant. Transforming (5), we have 
T=A*Ii/»(.[< -/!"■); = A*/ B,-!iA/is2C. - etc., which are /<»«<r recipro- 
eants. In so far as their number is concerned, the pure reciprocals are like 
the major planets of the solar system— few; while the mixed reciproeants arc 
like the minor planets of the same system — many. 

Xotk. — Since we had the good fortune to be one of Professor Sylvoater's 
students-one of the last and probably the youngest he had- -in the Johns 
Hopkins I'niversity, we declare that Dr. Halsted's biographical sketch of that 
e>th>i*t(i*t!c mathematical professor and investigator is the acme of appro- 
priateness; and we also declare that all the commendation which that sketch 
accords to Professor Sylvester, is fully merited by him. 



IS THE SUPPLEMENTARY ANGLE FINITE OH NOT I 



By ProfMior JOHN N. LTLB, Ph. D-, W»itmia»Ur Golhgt, Tvlin, MiMonri. 



If any individual angle whatever is greater than one right angle and 
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less than two right angles, is it finite and is its supplementary angle, also, 
finite ? 

Let EMO be a semicircle and 
let the lines CH, CF, CKbe drawn 
making the anglos ECff, ECF, 
ECK greater than one right angle 
and less than two right angles. 

Are these angles finite? The 
answer to this question depends 
upon the definition of a finite angle. 
What, then, is a finite angle? 
We answer that it is one measured by an arc subtended by a chord that is a 
finite straight line. A finite Straight line is one that has a beginning and a 
termination; that is, two ends. Geometrical definitions are conrertihh-. Hence, 
a straight line that has a l>eginning and termination in finite. 

Let us examine the angles in the light of those definitions. Each of 
the chords EH, EF, and ATfthat subtend the measuring arcs EMU, EMF, 
and EMK has two ends and bj definition is finite. Each of the angles ECU, 
EOF, and AY 'A" has the distinctive marks of a finite angle and, hence, by defini- 
tion is finite. 

Since .these angles arc less than two right angles and greater than one, 
the point6 77, /'and A' lie on the arc between M and O. 

The supplemental angles II CO, F( 'O, and KCO are measured by 
the arcs HO, I 1 O and K(> whose chords are straight lines having two ends. 
Hence, by definition both chords and angles are finite. Some say that the 
angle KOO may become so small that it is no longer finite but an infiniteximiil '. 
Hut what is an infinitesimal '. No definition of the term has appeared in any 
article published thus far in the American MATiiKMATiCAt, Monthly. Those 
who persist in using the term should explain with clearness and precision 
its meaning. 

If the supplementary anjrlo KCO is an infinitesimal (whatever that 
may mean), does the chord of the measuring arc KO retain both of its ends { 
If so, is not the chord still finite '. If the chords is finite, is not the measuring 
arc, also, finite'? 

If the measuring arc KO is finite, has not the angle K('<> measured 
by that arc distinctive finite marks? If KCO has distinctive finite marks is it 
not violative of the logical law of Non-Contradiction to deny this fact by 
calling the angle an infinitesimal < Furthermore, if the so-called infinitesimal 
has distinctive finite attributes wherein does it differ from a finite quantity? 

BleHsoe, in his Philosophy of Mathematics, page 187, quotes Carnot as 
follows: "Leibnitz who was the first to give rules for the infinitesimal 
calculus, established it upon the principle that we can take at pleasure, the one 
for the other, two finite Magnitudes which differ from each other only by a 
quantity infinitely small. 
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Still it w:is not free from objections; they reproached Leibnitz (I) 
with employing the expression infinitely small quantities without having 
previously defined it; (2) with leavin? in doubt, in some sort, whether he re- 
garded his calculus as absolutely rigorous, or as a simple method of approxi- 
mation." 

On page 1(58 of his Philosophy Bledsoe makes the following quotation 
from the Manpiis de L'Hopital. — "We demand that we can take indifferently 
the one of two quantities for the other which differ from each other only by a 
quantity infinitely small; or (what is the same thing) that a quantity which is 
augmented or diminished by another quantity infinitely small can be considered 
as remnining the same." 

If the difference between the angle sum of Lobatschewsky's triangle 
and two right angles is an infinitesimal, then according to De L'Hopital's 
"Demand" lobatschewsky's angle sum is not less than two right angles but 
equal thereto. 

In Euclid the angle sum of the triangle Et'U'w two right angles pre- 
cisely. Hence, the angle sum has no supplementary angle . The assumption 
that there is a supplementary angle when in truth there if none proves that the 
words of the hypothesis do not correspond with geometrical fact. Is analyti- 
cal synilMilism properly used when employed to obliterate rather than to rep- 
resent geometrical data i The hypothesis of a sum angle is a relic of logical 
barbarism whose presence in recent Mathematical literature indicates that the 
unfit test sometimes survives. 

The triangle Ef 77 just constructed is supposed to l»e in a plane — a 
surface absolutely without curvature. 

If Lobatschewsky's triangle is not in a plane but in a pseudo-spheri- 
cal surface, it can not l>e the triangle EOT which is in a plane. 

If ECU is n Euclidian triangle, its angle sum is equal to two right 
angles and it can not at the same time Im> a I^obatschewsky triangle whose 
angle sum is less than two right angles. 

The assumption that it can is in direct contravention of the logical 
laws of Non-contiadiction and excluded Middle. 

Lohatschewsky proved that the sum of the three angles of a rectilineal 
triangle can not be greater than two right angles. Riemann shows scant re- 
spect for lobatschewsky's demonstration when he maintains that the angle 
sum of a rectilineal triangle is greater than two right angles. 



